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Two Attemptsto ExtendEconomic
Model to Socio-Political
IssuesandRealities
SULEIMAN I. COHEN*
Although considereda helpfultool a decadeago,thespecificatiOJrof the
developmentproblemin termsof oneaim/onenation/oneactoravoidstheissues
and is umealistic.This paperreportson two modelswhichintroduceexplicitly
socialgroupsas independentactors. The first modelexaminesthe formationof
income,employment,humanresourcesandsatisfactionof basicneedsfor various
socialgroups. The secondmodelexaminesthedistributionof wealthin a frame-
work whichassignsa moredominantrole to a particulargroupon othergroups.
Applicationsof themodelsto fourcountriesarebrieflyreviewed.
I. THE NEED FOR ALTERNATIVE APPROACHES
IN MODELLING DEVELOPMENT
This paperreportson twoattemptsto introducein economicmodelsof a
conventionaltypeaddiHonalvariablesspecifiedbysocialgroups.
Thecentralobjectiveof developmentplanningup to theearlySeventieshas
beento maximizenationalproduct.Thesimplifyingviewprevailedthatwiththe
infusionof largeenoughcapitalalone,the desiredeconomicgrowthcouldbe
realised.Consequently,planningmodelsof theconvenHonaltypeweredevelopedby
economistsaimingatallocatingscarcecapitaltomaximizeproduction.Thedevelop-
mentandplanningproblemisspecifiedasanallocationproblemforoneactorhaving
oneaimandwithonemeanswhichcanbesettoworkinalternativeuses.To quote
oneexample,themechanismbehindthemultisectoralgrowthmodelistheallocaHon
of scarceresourcecapital,sayK, on thesectoralproductsY's suchthatthevalue
added~Y ismaximum.l
Althoughconsidereda helpfultooladecadeor twoago,thespecificationof
thedevelopmentproblemin thesesimplistictermsdeformsrealityin manyways.
A mostrelevantdeformationin the contextof thispaperconcernsthewrong
*The authoris associatedwiththe Centrefor DevelopmentPlanning,ErasmusUniversity;
andtheNetherlandsEconomicInstitute.
lSee,for instance,thepaperbyA. Kuyvenhovenin thisissue.
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assumptionthattheeconomyis organizedaroundoneactor. Withtheone-actor
world in mind,it waspossiblefor the conventionalmodellerto assumeoff the
problemof thedistributionof welfareamongsocialgroups,thesatisfactionofmini-
mumlivingconditionsfor majorgroupsof thepopulation,thedominanceof one
groupoverothersandtheroleof thestateasoneamongseveralctors.Theconven-
tionalmodelexcludedpeoplefromitsvariables.
Thispaperdiscusses'twoseparatebut relatedmodelswhichdepartfromthe
convtmtionalmodeldescribedabove.Thecommonfeatureof thetwomodelsisthat
both incorporateseveralactorsand severalaims. The two modelsareto be
designatedasI and2. InModell, theaimsgobeyondeconomicgrowthto include
suchwelfarevariablesas income,employment,andlevelsof nutrition,housing,
healthandeducation- commonlyknownasbasicneeds- specifiedbysocialgroup.
In ModelI, the socialgroupsareassumedto be passivein thesensethatthey
do not operateasdecision-makersin anexplicitway. In Model2,activerolesare
assignedto particularsocialgroupsin determiningthedevelopmentprocess.Model
I hasbeenempiricallytestedforKoreawhileModel2wasappliedto India,Chileand
Korea. After a brief.descriptionof themainfeaturesof the modelsandtheir
structures,a fewselectedresultsfromeachmodelwillbereviewedwiththepurpose
of .showingthekindof resultswhichone~n expectwhenfollowingwhatonemay
calla'social-groupapproach'towardsmodellingdevelopment.
II. MODEL I
(2) Introductionof welfareindicatorsrelatingto eachsocialgroupin the
model. Theseindicatorscorrespondto whatarecommonlyknownas
socialindicatorsor aimsvariables.Theymaybeof a monetarynature
(e.g.incomepercapita)or anon-monetarynature(e.g.employmentand
standardsofnutrition,education,health,etc.).
(3) Incorporationof additionalmeansthanareusuallypresentintheconven-
tionalmodels,e.g.allocationof publicexpenditureto suchsectorsas
housing,healthandeducationby socialgroups;andexplicitplanningof
theassociatedsectorswiththeseallocations.
(4) Giventhenatureof theadditionalaimsandmeans,ModelI containsan
elaboratemechanismwhichincorporatesrelationshipswithmulti-disci-
plinarycontents(e.g.productivityeffectsof betterhealth,theformation
ofbetterhealthfacilities,etc.).
Thedivisionof thetotalpopulationintosocialgroupswithmoreorlesshomo-
geneousinterestsi ,asusual,acompromisebetweentheoryandavailabilityofdata.
Thedataon consumption,expenditure,mploymentandlaboursupplyfor social
groupsin mostof thedevelopingcountriesdonotgobeyondadisaggregationnto
wage-earners,salary-earnersandthelargegroupof employers,theself-employed
and familyworkers. In thismodel,wedistinguishthesethreegroupswhichare
denotedbytheindices0 = 11,0= 12and0= 13,respectively.3
The monetaryandnon-monetaryaimvariablesby socialgroupwhichare
incorporatedinModell reflectageneralconsensusuallyrecurringinvariouspubli-
cationsof theUnitedNations.4To startwith,ModelI takei)percapitaincome
receivedby eachgroupto reflectthewelfareof thatgroupandassuchwehavethe
percapitadisposableincomeof thethreegroups:y~1, y~2, andy~3. Thesecond
aim,theemploymentrate,is anaimin itsownrightandassuchwehaveemploy-
mentratesfor theemployeegroups:y~1,y~2. Ourdefinitionsexcludeunemploy-
mentamongthegroupofemployersandtheself-employed;thisgroupisassumedto
befully employed.Theproblemhereis thatof underemploymentra herthanof
unemployment.
Whileincomeandemploymentcanbe consideredacceptableproxiesfor the
welfareof groups12and13,theymaynotbesufficientforplanningthewelfareof
the lowest-incomegroupof thepopulation,whichcoincidesin mostof theless
developedcountrieswitl\ thegroupof ruralandurbanwage-earners,identifiedby
Descriptionof Modell
TheneedtodevelopModell hasarisenfromtherealizationthatinspiteof the
reasonablegrowthratesachievedin differentdevelopingcountriesduringtheFifties
andSixties,unemploymentandpovertydidnotdeclineandin somecountriesthey
evenincreased.By themid-Seventies,it becameincreasinglydifficultfor develop-
mentmodelsto disregardquestionsonthedistributionof incomeamongpopulation
groups. Moreover,employmentconsiderationsandhigherstandardsof nutrition,
housing,healthandeducationcameinto theforefront,partlyasa resultof the
promotiongiventothemthroughvariousinternationalorganizations.2
Thedistinguishingteaturesof ModelI canbesummarizedasfollows,while
therestof thissectionelaboratesthesefeatures.
(1) Divisionof totalpopulationintogroupsof peoplewithcommoninterest,
usuallycalledsocial.groups,andappraisalof socialpoliciesin termsof
thesegroups.
2Amongthebetter-knownmodelswhichintroducedoneor moreof theaboveaspectsare
thoseby Adelmanand Robinson [IJ, CCRP [3J, Cohen [4J, CorreaandKhan [8J, Rodgers
et 01.[13J, the on-goingapplicationsby HopkinsandV.D. Hoeven[10J to CQlombia,Kenya
and'India, as well as a similarappliCationfor Pakistanjust startingat thePIDE. The present
accountof Modell drawson theworksin Cohen[4 ;5J.
30f course,it is rightlyarguedthatthegroupof employers,theself-employedandfamily
workersis a very heterogeneousgroupandcannothavecommoninterests.This groupusually
contain~the richestandsomeof thepoorerpartsof thepopulationanditsdistributionbetween
rural and urbanareasis evenmoresubtle. At the timeof theapplication,readydataon the
constituentsof thisgroupwereveryscarcefor Korea. As AdelmanandRobinson[f] show,if
timeandresourcesareavailable,it is possibletogeneratedatafor a moremeaningfuldisaggrega-
tion of thepopulation.
4cfUnitedNations [16].
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group II in the model. Due to pressuregroups,thepolicy-makersmaynot beable
to securewhatin theirviewappearsto beanacceptabledisposablepercapitaincome
of the poorestgroup,y~1. Moreover,it maynot bepossiblein theshortrunto raise
the employmentrateof thisgroup,y~1 , to acceptablelevels. Underthesecircum-
stances,governmentis assumedto supplementincomeandemploymentpoliciesby
additionalpoliciesaimingat the satisfactionof theirnutritional,housing,healthand
educationneeds.
Defining low income peopleas group II, and noting that nutritionalaim
shouldapplysolelyto thatgroup,theaimvariableof averagedailypercapitaintake
of caloriesis relevantasa targetvariableonly if it shouldreferto group11,e.g.y~~.
Similarly,the percapitanumberof roomsis assumedto be relevantasa targetvari-
ablefor housingneedsonly if it shouldreferto group11,e.g.y~~. For education,
we take the primary enrolmentratio, y15. Any increasein this ratio, although
referringto the whole population,tendsto benefit primarilythe childrenof the
lowest-incomegroup. With respectto healthneeds,we haveselectedthe national
survivalrate as a targetvariable,y14' partly becauseavailabledatado not make
possiblethe division of healthbenefitsby socialgroups,but mainlybecausethe
characteristicexternaleffectswhich accompanyhealthlevelsin the whole nation
makeit moredesirableto formulatethisaimfor thewholenation.5Aimvariables
definedin termsof socialgroupsinModell arepresentedinTable1.
Theintroductionof theseaimvariablesinthemodelrequirestheincorporation
of suitablemealls.Themodelcontainsa largerangeof elementswhichagovern-
mentcanconsiderunderitsfullorpartialcontrolbutouranalysisi concentratedon
justbudgetaryinstrumentswhichareeitherinstrumentsof revenues,in theformof
directtaxesandothers,or instrumentsof governmentexpenditurein theformof
currentallocationsto thevariousectorscarryingtheindexg=1,. . ., 18;andpublic
investmentdenotedbyZINV. ThesecontrolvariablesarereportedinTable2.
Table2
Control Variablesby SocialGroups
Social Group
Control
Variables
Whole
Wage-Earners:1 Salary EmployersNation
Earners:12etc.:13
DirectTaxLevy Zl1 Z12 Z13
Table 1 OtherRevenue ZIND
Aim VariablesinTermsofSocialGroups Food Subsidies Zl1
Social Groups General.All ocation Z12
Aim
Variables
Whole
Salary-Earners:12 Employers,Nation
etc.:13
Rent Subsidies
Z13Wage-Earners:11
HealthAllocations
Z14
ZIS
Percapitadisposable
Income yll1 y12
1
y13
I .
PrimaryEducationAllocation
SecondaryEducationAllocation ZI6
ZI7
EmploymentRate yll2 yl22 HigherEducationAllocation
Percapitadailyintakeof
calories yl1
II
yll
13
Training -on-the-job Allocation ZI8
ZINVPublic Investment
Percapitanumberof rooms
Survivalrate Yl4
5Froma technicalpointof view,it is sometimesquestionedwhetherit is meaningfulatall
to considertheaboveaimsseparately,astheyaredependenton income.Wethinkit isessential.
In the first place,the levelsof theseaimsare only partlydependenton thelevelsof income.
More importantly,an exclusiverelianceon incomeis not sufficientfor solvingthe poverty
problem,but has to be supplementedby policiesrelatingto physicaland socialneeds. In
addition,public allocations-in-kindto the aboveends,in comparisonto direct incometrans-
fers,areusuallymoreeffectivein reducingpoverty.
Primaryschoolenrolment
rate
YIS
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In orderto relatecwsesandeffectsof theintroducedaimandmeanvariables,
it is usefultodescribebrieflythetypeofmodelweemploy.Wedevelopacombined
modelwhichintegratesthe input-outputandmacro-economicmodelsinto one
singleconsistentequationsystem.6Tensectorshavebeendistinguishedwherebythe
educationalsectorsrequiredascomprehensivea treatmentasthenon-educational
sectorswithinthe input-outputframework.In additionto thedemandfor and
supplyof labourby skilltypes,themodelmapsthedemandfor andthesupplyof
labourbysocialgroups.Remunerationsbytypeof labourdependpartlyonaverage
productivitiesof theconcernedlabourgroupandpartlyonthegapbetweendemand
for andsupplyof theconcernedlabourgroup.Incomeof thegroupof employers
etc.is obtainedasresidual.Thelevelsof theincomeofthesocialgroupsdetermine
howmuchof eachgoodorserviceisconsumedprivately.Thisprivateconsumption,
. togetherwith theallocationsof publicexpenditures,i amajordeterminantof the
finaldemandandproductionby sector.Asa result,thecircularformationof the
distributionof income,consumption,productionandemploymentis obtained.See
ChartI.
Anothercategoryof aimsandmeansisrelatedto thesatisfaction.of (higher)
nutritional,housingand basiceducationlevelsfor the poorestsocialgroups,y~~
yg, andY15respectively,and(bettedhealthlevelsfor thewholenation,Y14' Re-
gardingcause-effectrelationshipsfollowingtheincorporationof thesevariables,it
shouldbe recognizedthatit is unlikelythata comprehensiveformulationof the
causesandeffectsof higherlevelsof nutrition,housing,health,education,working
capacity,etc.,will everbeachievedpartlybecauseagreatdealof thepresentevi-
denceontheinvolvedcause-effectrelationshipsis toocomplexortoo particularin
natureto permitanaggregatetr atment,andpartlybecauseofuncertainevidenceon
otherrelationshipsandtheirform.Theselimitationsapart,themodelattemptsin its
ownwayto incorporaterelationshipswhichgivetheformationof thenewlyintro-
ducedaimvariablesaswellasrelationshipswhichspecifytheirinfluence.In order,to
avoidambiguities,it is necessaryto identifytherelationshipswhicharecommonly
accepted-invariousdisciplinesaswellassuchof themasaretakenupinModell.
In Table3, wepresenthecomplexcause-effectrelationshipsof nutritional,
housing,healthandeducationallevelsof a populationandthequantityof work
doneby its membersin a verysimplebut operationalform. The tablegivesthe
directeffectsof indicatorsof thecolumnson thoseof therows.Indirecteffectsdo
not appearexplicitlybut theycanbeseenfromthetable. For example,effects
of hetternutrition,theeducationalstateandtheabilityof thechildto learnare
enhanced,andhighereducationalqualitie.sraiseworkingefficiencyaftertheelaps-
ingof aschoolinglag. Therefore,betternutritionleadstohigherworkingefficiency
in future.Theincompletenessof table3 neednotbotherusatthemoment,since
6The potentialof combinedmodelsin developmentplanninghasbeensuggestedby a
numberof economists.SeeFisheretal. [9].
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00
00
Dependent
Indicators
IndependentIndicators
Nutrition level Housing level Health level Educationalstate
Privateexpenditure
andpublicalloca-
tions
Educationalstate
Manpower
1. Inputs
2. Supply
Malnutritionretards
the mental& physi-
cal growth of
poorly fed children
& diminishestheir
abilityto learn.
Nutrition affects
manpower inputs.
The input of
calories largely de-
terminestheoutput
of energyin human
physiology. Malnu-
trition in the form
of low levels of
calorieconsumption
restricts the
worker'sproductivi-
ty.
Better housing
conditions contri-
bute towardshigher
rates of attendance
and attainmentin
schools.
If a worker feels
more satisfiedas a
result of improved
housing he will
work moreefficient-
ly on thejob.
Betterhealthcondi-
tions improverates
of attainment in
schools; low mor-
bidity rates allow
regular school at-
tendance. Low
morbIdityratesper-
mit school comple-
tion.
1. Better health
conditions raise
working efficiency.
Low morbidityrates
save on absence
fromwork.
2. Low mortality
rates increaseman-
powersupply.
Education of the
parents stimulate
the attainment of
higher educational
standards of the
children.
1. Higher educa-
tional qualitiesraise
working efficiency
& saveon working
time.
2. Educationenrol-
mentswill causethe
expansion of the
supplyof manpower
types after various
lags.
Educational expen-
diture and student
costsdeterminethe
educationalstate.
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obtainthroughinput-outputrelationshipstheproductionof non-educationalnd
educationalsectors.
Attentioncannowbedirectedto therelationswhichdeterminetheformation
of manpower.Theresourcesavailableto theeducationalsectorsdeterminenrol-
mentflowsandthefuturesupplyof labourtypes.Thesearetranslatedintosupplies
by socialgroups.Demandfor labourby skilltypeis determinedbytheproduction
of theeducationalndnon-educationalsectors.Thisdemandis mappedlaterby
socialgroups.Finally,employmentratesaredefinedin termsof thesupplyof and
demandformanpowerbysocialgroup,y~I andy~2.
Themodelis extendedto incomeformationbysocialgroups.Labourproduc-
tivityandemploymentratesdeterminethegrossincomeofwage-earnersandsalary-
earners.Theincomeof thegroupof employersi obtainedasa residual.After
deductionof taxeswegetdisposableincomeby socialgroups.Insertingthesedis-
posableincomesin theconsumptionfunctionsweobtaintheprivatecomponentsof
finaldemand}Vhichappensto bethestartingpointfromwhichwebeganat,the
topof thechart.Thechartisnowextendedtoaccountfor(i) theformationof indi-
catorsdescribingbasicneeds,and(ii) theireffectsontherestofthemodel.
First,aparticularindicator,e.g.theonein thelast rowof thechart,depends
on theportionof privateconsumptionandgovernmentallocationsdevotedto it.
Secondly,theeffectsofhigherstandardsof livingarereflectedinanincreasein
the productivityof workers. This wouldresultin decreasedrequirementsof
manpower.Besides,healthlevels,in theformof survivalrates,alsoplayarolein
influencingthesupplyof studentsandmanpower,(seethearroWsrisingupwardsin
thechart).
Chart1
TheAbbreviatedStructureofModell
Controllable
variables
EndogenousVariables
Public
allocations ~I
Labour
productivity
Productionby
non-educationalsectors
Productionby
~ I educationalsectors
UsesofModell
In conformitywiththeaccepteduses,theanalyticalformofthemodeltreated
aimvariablesasunknown,andinstrumentvariablesasgiven.Thecompletepolicy
formis usuallydescribedasthereverse,withall aimvariablestakingtheformof
fixedtargetsandinstrumentvariablesbecomingunknown.
Nowaninterestingsituationariseswhenamodelcontainsasubstantialnumber
of aimvariableswhichneedto befixed. Weneedto knowwhetherthereexistsa
certainmeaningfulrankingthatcantell uswhichspecificaimvariablesshouldbe
fixedfirst,andwhichothershouldbefixedlater.
Theanswerto thisquestionrunsalongthefollowinglines.Grantedfor the
momenthattherearenopoliticalpreferenceswhichdictatetheforminwhichthe
modelis to beusedorwhichspecifytheaim'variablesthathaveto befixedbefore
others.Wemayinquire,onpurelytechnicalgrounds,intothemostlogicalselection
procedure.It is a commonsenseargumentthatin suchasituationweshouldput
sidebysidethematrixstructuresofanumberofconceivablealternativepolicyforms
andselectheonewhichpossessesthesimpleststructuretoserveasastartingpoint.
It logicallyfollowsalsothatafterstartingwiththe simpleststructu,reoneshould
Demandby
socialgroups
Employmentrates
yll yI2
2' 2
Taxes
ZII ZI2 ZI~I -7' ,
Disposableincomespercapita
by socialgroup
yII yI2 yI3
I' I' I
Public ----~allocations
Livingconditions,especiallyof thepoorestgroup
yg, yg, YI4' YIS
Privateconsumptionby goodsandsocialgroups
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extendit laterto morecomplexstructures.In thiswaytheanalyticalformof the
modelis adaptedin a step-wisemannerto thefixationof targets.for moreaim
variablesof a morecomplexnatureuntilthecompletepolicyformisapproached.
For ourparticularpurpose,weshallconsiderthataswemoveto formswhosemathe-
maticalstructuresfall into a largernumberof orders,we approa~ha simpler
structure.Byshufflingrowsandcolumnswecantriangulateheparticularstructures
ofalternativeformsandobservewhichstructureissimpler.
Applicationof this procedureshowsthatthepolicyformwhichcouples
incometargetswithtaxinstrumentshappenstoproducethesimpleststructure,and,
as.aresult,constitutesthemostsuitablefirst policyproblem.Thiscouplingof
incomestotaxescanbeconsideredthenaturalcoreof theplanningmodel.
In addition,theanalysishowsthatafterthisfirstpolicyform,themostlogical
stepis that in the secondroundsuchsupplementaryaimsas highernutrition,
housing,education,etc.,for thepoorestsocialgroupbefixed,publicallocations
towardstheseendsbeingtheinstruments;whilein thethirdroundtheplanningof
employmenttargetsandmanpowerbalancesbe introduced,makinguseof public
allocationstoeducationalswellasnon-educationalsectors.
A fewadditionalobservationscanbemadeontheusesof themodel.First,
the propositionby Tinbergenthathighlyorderedmodelstructuresgivesolutions
whicharemorereliablethanthe outcomeof modelstructureswith lessorders
cannotbesupported.The.comparisonshowsapredictionadvantageof theanalyt-
icaloverthepolicyform. Thisadvantageis consistentwiththenatureof theaim
variablesandinstrumentvariables,thereasonbeingthatin theanalyticalmodelthe
unknownaimvariablesof percapitadisposableincomehaveabiggerbase,sothatan
absoluterrorin theunknownbecomesa relativelysmallone. Butin thepolicy
model,whereincometaxesaretheinstrumentvariablesandhavea smallerbase,an
absoluterrorin theirpredictioncanbecome,relativelyspeaking,averyhighone.
In general,in mostof theeconomicmodels,aimvariablescarryhighervaluesthan
instrumentvariables. .
Secondly,in a comparisonbetweenthemultipliereffectsof (the common)
exogenousvariablesin boththeanalyticalandpolicyformsit isfoundthatformost
of theunknownstheeffectscanbesubstantiallydifferentbetweenthetwoforms.
Thistestifiesto thehighsensitivityof thereducedformto theparticularspecifica-
tionof themodelstructure.Becausethespecificationof differenteconomicmodels
alwayshows ignificantdifferences,ameaningfulcomparisonofempiricalresultsof
differentmodelsis hardlypossibleunlessmodelbuildersagreeonsomeminimum
rulesregardingthe exogeneityandendogeneityof variables.In spiteof the
conclusion,manyeconomistsfollowanoldtraditionof comparingempiricalresults
Qfnon-comparablesystems.
EmpiricalResultsof theApplication
ofModell toKorea
Primarilyfor reasonsof dataavailability,theKoreaneconomywasselectedas
a testcasefor Modell. Themodelwaseconometricallyestimatedonthebasisof
datafortheSixtiesandemployedtosimulatedevelopmentupto 1986.
Comparisonsbetweensolutionandobservedvaluesfor theSixtiesshowthat
themodelrepresentedtheKoreaneconomyfairlywell.Thesolutiongivesanaverage
annualgrowthrateof GNPamountingto 11.6percent.Theinvestmentproportion
increasedgreatlyfrom0.24to 0.34andto 0.39overthethreeyearsviz. 1968,
1974and1980,whichisconsistentwiththehighgrowthof theGNP. Onthefinan~-
ingof investment,i maybepointedoutthattheratioofdomesticsavingstoforeign
capitalinflowincreasesfrom0.57to0.74andto0.94.
Thesesolutionsindicatethatdomesticsavingsareincreasinglybecomingmore
significantin thefinancingof totalinvestmentascanbeexpected.Solutionshowed
a decreasingshareof theagriculturalproduct,an increasingshareof thecapital-
.producingsectorwhilethesharesof themanufacturingandservicessectorstendto
stabilize.
Solutionsalsoshowedtheshareof primaryenrolmentin totalenrolmentfell
whilethesharesof secondaryandhigherenrolmentrose.Concurrently,manpower
becomesmoreoftheskilledtypeandlabourbecomesmoreof theemplyeecategory.
Thegenerallabourcoefficientwhichdividestotaldemandfor labourby thetotal
productundergoesremarkabler ductionsineachperiod,Le.from8.4in 1968to5.1
in 1974 and to. 2.7 in 1980,reflectingthe remarkablegrowthof labour
productivity.At astablecapitalcoefficientof about1.8,themodelshowsthatthe
excessivetrendtowardsubstitutionof capitalfor labourthroughtheproductmix
whichactuallyexistedin theSixtieswouldcontinuefurtherin theSeventiesand
Eighties,thoughpresumablyataslowerpace.
As for resultsrelatingto theissuesof growth,equityandthedistributionof
welfareonthethreesocialgroups,theemploymentratesdevelopgraduallytowards
fulleremployment,i dicatingthatby1980unemploymentwasreducedto5percent
forwage-earnersandto2 percentfor salaryearners.In 1962,employersetc.hadthe
highestpercapitaincome,but from1968onwards,salary-earnershadthehighest
per capitaincome. The groupof wage-earnerswasthe poorest;thepercapita
incomegapbetweenthemandsalary-earnersappearedto widenwhilethegap
betweenthemandtheemployersetc.appearedto shrink.Between1962and1968
therewasa progresstowardslessincomeinequality.For 1974and1980,Gini-
coefficientof incomeconcentrationi dicatedageneralprogresstowardsmoreequal,
ity, thoughata reducedrate.Theseresultshavebeenempiricallyobservedinrecent
yearsasstudiesattheKoreanDepartmentInstitutehaveshown.
A modelstructurein whichfor eachsocialgroupincomesarefixedandtaxes
determinedendogenouslyhasbeensimulated,too. Theresultshowthatstrategies
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whichfIx higherincamesfar thepaorestgraups,keepingincamesaf athergraups
unchanged,increasethegavernmentdeficitby multiplesaf thestipulatedtarget
increase,reducethe tatalpraductandemplaymen't,andrequirelargeinflawaf
fareigncapitalto.keepthe balanceaf paymentsin equilibrium.Thesenegative
effectsdiminishremarkablyif a lawerincametargetis fIxedfar thepapulatian
graupaf salary-earnersandmareso.far emplayersetc. Theresultsgivesupparto.
thecantentianthata redistributianaf incamefromtherichto.thepaarisa mare
efficientstrategy.thansimplypushingthepaarestup.
As far as the pragressof generallivingcanditiansfar thepaorestgraupis
cancerned,it maybeabservedthattheindicatorafcalariecansumptian,y~~,isthe
firstto.reachitsminimumrequirementslevel,fallawedby theenralmentrate,y15'
andthesurvivalrate,y14' Thehausingindicatoryg, is themastremateframits
"satisfactianpaint".
Themadelling~fbasicneedsasdefinedin thismadelisrelevantanlyfarpaar
andundernaurishedgroups.Thericherclassesalmastalwaysturnautto.havesatis-
fiedminimumbasicneeds.ApplicatianafMadel1to.Kareashawsthattheeffectaf
highersatisfactianafbasicneedsanlabaurpraductivityissignifIcantanlyamangthe
law-skilledwarkersandisinsignificantamangskilledwarkers.
It is significanto.abservethatas livingcanditiansimprave,certainsacial
indicatorsbecameabsalute.Far instance,in Kareaalreadyby 1974thepercapita
calarieintakefar pavertygraupspasseditsminimumrequirements.There,aselse-
where,maresaphisticatedindicatorsaf theimpravementin welfarearerequired.
Sincetherelevanceaf a specificbasicneedisatimelyphenamenan,thereshauldbe
marear lessa cantinuausearchfar relevantindicatorswhasefarmatianand
effectscanbereadilyexplainedandintegrated.Thistruthsuggestshatthetreat-
mentaf basicneedsin ecanamicmadelscannatbestandardizedandimplemented
invariably.
Finally,allacatiansby kindto.pavertygraupsarefaundto.bemareeffective
in increasinglevelsaf nutritian,hausing,etc.thana transferwhichincreasesthe
incameaf pavertygraups.Thishappenspartlybecausepartaf thetransferleaksto.
atherexpenditureautlets,andpartlybecauseanenhancedincameleadsto.a mare
expensivecansumptianperunitafbasicneeds.
III. MODEL 2
Befareenteringinto.thedetailsaf Madel2,wediscusstheneedfaramadelaf
this type. The faundatianwhichecanamicmadelsusuallyassume- including
Madel1- is characterizedby ahighdegreeaf unityamangdifferentgroupsaf the
papulatian.Membersaf a cammunityvaluntarilyentrusthegavernmentwiththe
functianaf a custadianaf thegeneralinterestaf thecammunity.Oncepassed,the
decisiansaf the gavernmentarerespectedby all membersaf the cammunity.
Gavernmentalinstitutiansaresufficientlyadvanced,autharitativeandsanctianedto.
carryaut thesedecisians.All thisimpliesthatthegavernmenti suchafaundatian
mustbeeithersufficientlyrepresentativeand/arhasabsalutepawer.Hawever,in
reality,mastaf thedevelapingcauntriesarehighlyheterageneausandaftencantain
papulatiangroupsthatmayexercisenarmauspaweraver('thers.Gavernmental
institutiansarein theirinfancyandareaftensubjectedto.manipulatianandchal-
lengebypawerfulpressuregraups. As a result,theautharityaf gavernmentis
limited.
Taa aften,usesaf certaingavernmentinstrumentswererecammendedto.
gavernmentsaf develapingcauntrieswhichwereneverimplemented.On further
analysesit wauldappearthatthesegavernmentshadlimitedautharityin theimple-
mentatianaf manyinstruments.Mastaf theplanningmadelstendto.exaggeratethe
raleaf gavernmentin theplanningaf ecanamiclifeandunder-ratetheraleaf the
existingpawerstructureandtheprivateinterestsaf pressuregraupsin influencing
ecanamicevents.Neglectaf thepawerstructure(Le.thedistributianQfPQwer
amQngSQcialgrQUps)in canventianalp anningmadelsQftenresultsin unrealistic
prescriptiQnsQfgQvernmentaids.
The adaptatiQnQf ecanamicmQdelsto.cQnsideratiQnf theabQveSQciQ-
PQliticaldimensiQnrequiresincQrpQratianQftwo.analyticaldistinctiQns:
a) thesacialagyaf thedistributiQnafpawer,and
b) thepoliticsaf thedistributiQnQfPQwer.
Whilethefirsttypeafanalysistakestheclassesofpapulatianwithcammoninterests
asthemajarautharitiesin decisiQn-makingi thesQcietyatlarge,thesecQndtype
cancentratesanthecompasitiQnandrQleaf theStateininfluencingdecisiQns.The
interplaybetweenbQthdimensiQnsatanyonetimedeterminestheframewQrkwithin
whichQnecanattempt,withQutfrustratiQns,aneCQnamicappraisalQfalternative
strategiesaf refarm.
Thefirstmadelaf thistypeis thatby CQhen[5 ; 6].7 In thismQdelwe
distinguishfaurprincipalactors:'peasants','landlards',thenQn-agriculturistsectQr,
andthegQvernment.SuchgraupsasthQseQfpeasantsandlandlordsareassumedto.
behavedifferently. Each groupis cansideredan independententity which
DescriptionofModel2
AlthQughMadel1, autlinedabave,cansidersnQn-ecanQmic.factQrs,yetthe
roleit givesto.theSQcialgroupscanbedescribedas'passive'in thesensethatthe
sacialgroupscannatinfluence'thedevelQpmentQftheeCQnQmy.Nawweallawfar
anactiverolefQrSQcialgroupsin thesensethatthesegrQUPS- aratleastsameQf
them- do.influencedevelapment.
7In general,theintroductionof politicalstructuresin economicmodelsis in its infancy,
althoughAdelmanmadesomeoriginalsuggestionsasto theirincorporation,whicharementioned
in a paper'byHopkinsandVan derHoeven[10].
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possessesit ownseparateinstitutionalattitudes,productionfunctions,savingand
consumptionpatterns,taxandinterestrates,andsoforth.
Whenlandis transferredfromonegroupto another,itacquiresthecharacter-
isticproductionfunctionandvalueof thenewownergroupandceasesto function
withtheparametersof thepreviousownergroup.
Thegroupshavebeenformedin suchawaythattheyminimizethevariance
withinandmaximizethevariancebetweengroupswithrespecttoonecriterionora
numberof them. Thecriteriautilizedaretheparametersof theproductionand
savingfunctions.
Thesourcesof thewealthof peasantsandlandlordsconsistof (i) thevalueof
possessedlandassets,includingcapitalandinventory,whichareattachedtotheland,
and,(ii) thevalueof financialassets(or liabilities).Thesourcesof theincomeof
peasantsandlandlordsconsistof (i) remunerationfor ownland'assets,financial
assetsandlabour;(ii)crop-sharingfromtenancyarrangements;(iii)wagesfromhired
farmemployment;and(iv)incomefromthenon-agriculturalsector.
Severallinksexistbetweenpeasantsandlandlords:(i) transferof landassets
betweenthetwogroups;(ii) transferof financialassetsbetweenthetwogroups;
(iii) crop-sharingbetweenthe two groupsin the caseof tenancy;and(iv) a
functioningof thelandlordasemployerandof thepeasantashiredworkerin the
caseoflandlordswithpaidfarmemployment.
Model2 considersthefollowinglinksbetweenpeasantsandlandlords- the
agriculturalsector- andthenon-agriculturalsector:(i) financialassetsandtheir
remunerationmaybetransferredin eitherdirection;(ii) thenon-agriculturalsector
may absorband compensatelabourfrom agriculture,(iii) sincethe modelis
formulatedwithinan input-outputframework,it is notedthatintermediategoods
aredeliveredto allsectorswhileinvestmentgoodsaredeliveredsolelyby thenon-
agriculturalsector;and(iv)thefinaldemandforgoodsofeachsectordependsonthe
incomecreatedin theconcernedsectorandtheothersectors.Thefinaldemand
foreachsectoris,therefore,dependentontheincomedistributioni thenation.
Thegovernmentin thebasicmodelfunctionsexplicitlyasacollectorof lump-
sum land taxeswhich can be directedto investmentin the agriculturaland
non.agriculturalsectors.In addition,thegovernmentcanimpose,withinlimits,
valueson a numberof exogenousvariablesor influencechangesin a numberof
coefficients.
Themajorassumptioni themodelisthatthesocio-politicalsituationathand
specifiestwo endogenousvariableswhich are to be fixed exogenously,as a
consequenceof whicha determinatemodelis obtained.In otherwords,weassume
thattheparticularsocio-politicalsystemat handassignsexogenousvaluesto.two
variables.Thisassignmentwoulddependon theparticularactorwhomovesthe
economy,the 'leader',andhis preferences,the 'leaderswelfarevariables'.The
remainingactorsare'followers'. .
Let ustakeanexample.In a politicalsystemcharacterizedbyfeudalagrarian
structure,or whatwe shallcall a landlord-leadermodel,°itcanbe realistically
assumedthatthesolemoversanddecision-makersof theeconomyarethegroupof
landlords;it canfurtherberealisticallyassumedthattheleaders'welfarevariables
maybe describedby landlords'wealth(W2) andlandlords'income(Y2)' When
bothW2andY2arefixed,adeterminatemodelisobtained.
To takeadifferentexample,inapoliticalsysteminwhichpeasantsarepower-
ful enoughtobetheleaders,representativew lfarevariablesof peasantsareassumed
to befixed in advance.Manywritersareof theopinionthatsuchvariablesasthe
possessionof moreland,Nl' andthereductionof financialliabilities,J l' arehigWy
esteemedamongthe peasantpopulationand,hence,couldserveastheirwelfare
variables.WhenbothN1andJ 1arefixed,adifferentdeterminatemodelisobtained
thanthatof thelandlord-leader.
Yet anotherexampleis thatin whichthemoverof theeconomyis thenon-
agriculturalsectorwithitsmanagers.Ascountriesbecomemoremodernizeda~dur-
banized,theemergenceof astrongurban-orientedleadershipcanbeexpected.This
leadershipconsistsusuallyof theintelligentsia,theindustrialists,labourunionsand
themilitary.If theurbansectoractsasleader,thenit isoneof thesesub-groups,or
acombinationof them,throughthegovernmentorinspiteof thegovernment,which
dominatespoliticaldevelopments.Predeterminedvariableswhichcouldrepresent
thewelfareof theurbansectorshoulddifferin accordancewiththedistributionof
powerwithintheurbansector.A fewexamplesof targetsof relevancefortheurban
sectormaybementioned.Oneexampleisahigherincomeof thenon-agricultural
wealthwhichis notexplicitlytakenin themodelbutcanberepresentedbysetting
the agriculturalfinancialassetsJ 1 + J 2 at lowervalues,therebyincreasingthe
financialassetsof thenon-agriculturalsector.Targetsmaybefixedforthenational
outputornationalproductor foragricu'lturalandnon-agriculturalsectorseparately.
Regardingthestructuresof thethreeversions,thestartingpointsof thecausal
orderingin thelandlor<;l-Ieadermodelarethefixedtargetsfortheincomeandwealth
of' the landlord,Y2 andW2' togethertheydeterminethesavingsof thisgroup,
S2'aswellastheirlandpossessions,production,andfinancialassets,N2'X2 andJ 2'
Oncethesevariablesareknown,solutionsforvariablesof thepeasantgroupbecome
known,andonlylatersolutionsforthenon-agriculturalgroupbecomeknown.Both
thepeasants'sectorandthenon-agriculturalsectorarefollowers,therefore.
UsesofModel2
The explicitspecificationof the existingand anticipatedsocio-political
structurein a countryopensuptheway{oramorefruitfuleconomicanalysis,asis
demonstratedbelow.
Thebasicmodeltreatstotalland,populationande~portsin eachyear,t, as
exogenous.Thebasicmodelcontains22endogenousvariablesin 20equationsand
assuchisunderdeterminedandpossessestwodegreesof freedom.
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I. Directreformmeasures:Nationalizationanddirectland-redistribution
lawscanb~simulatedin themodelto theextenthatthegovernmentisableto
imposevaluesonthewelfarevariablesof theleaderswhicharedifferentfrom
thosethatthelatterdesire:Y2'W2'J l' N1.
SelectedResultsfromApplicationsof
Model2 toIndia,ChileandKorea
The Modelhasbeenappliedto threecountriescharacterizedby different
socio-politicalstructures.The landlord-leadermodelwasappliedto India,the
peasant-leadermodeltoChileandtheprogrammingversionof themodeltoKorea.
Theresultsobtainedforeachcountryarebrieflydiscussedbelow.
Ourclassificationof theIndidnsocietyin theearly1960sasalandlord-leader
typewouldbeessentiallyin agreementwiththatof Bardhan[2]. Theapplication
of thelandlord-leadermodelto Indiaisalsoconsistentwiththeanalysismadeby
Thorner[15], Myrdal[12] andJoshi [II]. Theresultsreflectthepathof the
IndianeconomyfairlyweIl,givinganannualprojectedgrowthrateofGNPofabout
3.5percentagainstanobservedrateofabout3.3percentovertheperiodfrom1960
to 1980.
Oneimportantresultof theseprojectionsi thealmostunchangeddistribution
of possessedlandbetweenlandlordsandpeasants.A secondimportantresultrelates
to thedistributionof financialassets,whichbecomeincreasinglyconcentratedin the
handsof landlordsat thecostof increasingdebtsof peasants.Nevertheless,the
distributionof wealthamonglandlordsandpeasants,whichformeda ratioof 3:I
in theintialyear,keptabouthesameratioinyear20. Theratioforincome,shifted
from2.2: 1 to 2.4: lover thesameperiod.Thenon-agriculturalproductionand
incomearerealisticaIlyprojectedto growat higherratesthantheiragricultural
counterparts.
A largenumberof policysimulationshavebeencarriedoutwiththepurpose
of determiningwhichagrarianpoliciesin a landlord-leadermodelaremoreeffective
in enhancingnationalwelfare.It appearsthatjudgedby suchcriteriaasreaching
the highestlevelsof equity,landtransferprogrammesrankfirst, foIlowedvery
closelyby creditadvances.Othersimulationsrankingin effectivenessin adescend-
ingorderaretheproductivitymeasures,tenancyandwageregulationsandhigher
taxation.Of course,itmaynotbefairtocomparethedirectmeasuresoflandtrans-
ferwiththeotherindirectmeasuresince,politicaIlyspeaking,theland-transferrunis
lessfeasiblethantheotherrunsin a landlord-ledsociety.Amongtheindirect
measures,it is importanto emphasize,therefore,thatthecreditrunisby farthe
mosteffective.
One interestingquestionis therelativeperformanceof a combinationof
indirectreformmeasures.The resultsobtainedfor the combinedsimulations
outrank,in a remarkableway,all otherresultsfoundearlierwithregardto the
differentcriteria.For example,comparedwiththebasicprojections,thecombined
simulationachieves,in year20,anadditionaltransferof 127millionacresof land
fromtherichto thepoor. Whenonesumsuptheadditionaltransferachievedby
eachindirectmeasureseparately,it amountsto only65 millionacres.. Thisout-
standingperformanceis duetothemultiplicativeeffectsinvolvedincombininginde-
pendentmeasureswhicharenon-linearlyrelated.
Thestructuresof peasant-leadermodelandthelandlord-leadermodelcanbe
consideredalmostreversalsofeachother.Thenon-agriculturalists'leadershipmodel
showsa muchgreaterdegreeof interdependenceand simultaneitythan the
othertwomodels.
Whatis theroleof thegovernmentin suchmodels?In general,governments
mayhaveverycomplexroles.To takethesimplercasesfirst,governmentmayasso-
ciateitselfwiththeleaderor withthefoIlowers,orremainneutral.Whengovern-
mentassociatesit elfwiththeleader,thenthewelfaresof theleaderandthegovern-
mentcoincide.Whengovernmentis otherwiseassociated,it attemptsto influence
outcomes.in the directionof the foIlower'sadvantageby manipulatingreform
measuresunderitscontrol.
Dependingon theparticularagrarianstructure,themodelconsidersvarious
meansof agrarianreformwhichdifferin degreesof governmentcontrol.Theiruse
canbesimulated.by manipulatingcertainvaluesofvariables,parametersandspecifi-
cationsin thefollowingway.
2. Indirectreformmeasures:(i) Productivity-promotingmeasurescanbe
slmulatedthroughappropriatemanipulationsof yieldrates.(ii)Creditpolicies
canbesimulatedthroughappropriatechangesin thevaluesof discountand
interestrates.(iii) Landtaxescanbeenteredthroughchangesintaxrates.(iv)
Tenureandwageregulationscanbeenteredthroughchangesin crop-sharing
arrangementsand remunerationrates.(v) New land settlementscanbe
introducedthroughcertainextensionsin themodel.
Thedegreeof interventionandthechoiceof themeansdependonthepoliti-
cal leaningof thegovernment.For example,if in a landlord-leadersocietythe
governmentis alsodominatedbylandlords,thereislittlechancethatanyagrarianre-
formfavouringpeasantswouldtakeplace. However,whenthe compositionof
governmentis notbiasedin thefavourof landlords,governmentinterventioncan
taketheformof directreformmeasuresor indirectreformmeasures,althoughby
definitionthelatterarepoliticallymorefeasible.
Technicallyspeaking,whilethedirectreformmeasuresimplyachangein the
valuesof specificexogenousvariables,theindirectreformmeasuresarecarriedout
by changingthevaluesofcoefficients.In substantivet rms,thefirstrunscounterto
thedesiresof theleadergroup,whilethesecondacceptsthemandworkswithintheir
realm.
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The Chilean society representsa sensitivemixture of the landlord-leader,
peasant-leaderand industrialist-leadertypes,the balanceof powerhavingshifted
from the first to the secondand to the third over the last two decades.Chilean
governmentsfrom 1957onwards[Allessandri(1957- 1964),Frei (1964-1970),
Allende (1970- 1973), Pinochet (1973~)] appearto play very importantroles
in eitheractivelypromotingtheseshifts in power or in simplygivinglegalityand
shapeto them.
Thereishardlyapoliticalissuewhichhasdrawnsomuchattentionfrompoliti-
cians and laymenalike and greatlyinfluencedChileaneventsduringthe last two
decadesastheagrarianproblem.And, yetChileishighlyurbanized,with abouttwo-
thirds of its populationlivingin urbanareas. The non-agriculturalsectoraccounts
for 90 percentof the nationalproduct. A priori, it canbearguedthatagrariansolu-
tions which are unacceptableto the industrialpopulationhavelittle chanceof sus-
tenancein a societywith thispoliticalbalance.
Applying initially the peasant-leadermodelto Chile,theprojectionsshowthat
in spite of the targetedtransferof landandthe reductionof the liabilitiesfor the
benefit of peasantsin the late Sixties,the incomeshareof peasantsdeteriorates
progressivelyduringthe 20 years. Thereis an improvementin theincomeshareof
rich farmersanda verysubstantialincreasein the rich farmers'wealth. Morestrik-
ing are the implicationsof theseprojectionsfor the industrialleadership. The
assumedtargetfor land transferleadsto a highaccumulationof financialassetsby
landlords,12. As a result,thenon-agriculturalsector,includingthepublicsector,is
increasinglybecomingthedebtorfor landlords. Thesefinancialdebtsareprojected
to amountto about40 percentof thenon-agriculturalincomeafter20 years.These
aresubstantialdebtswhich thenon-agriculturalsectorhasto paybackto landlords.
In addition,interestpaymentson this non-agriculturaldebt cutsinto theincomeof
the non-agriculturalsector. This meansthat the incidenceof the peasant-oriented
agrarianreformwould fall on the non-agriculturalearners.Suchresultswouldseem
to us a sufficientreasonwhy industrialleadershipwould not allow thesespecific
projectionsto materialize.
The simulationswhichwerecarriedout in consequencetry to propose,adapt,
andstudyin severalstepsagrarianreformmeasures,similarto thoseappliedto India,
which havea greaterchanceof achievinga future redistributionof wealth and
incomefromrich to peasantfarmerswithoutunderminingindustrialinterests.
The simulationspointedout that the maindevelopmentcontourskeeptheir
shapeunderalternativereformistsimulations.This reflectsthealmosthelplessrole
of theStatein producingacoherentdevelopmentpatternwhichsatisfiestheexpecta-
tions of all actors. Onepossiblescenariowhichwasnot triedis a landtransferto
peasantsbasedon a confiscationof land from landlordswithout compensation.
Such a scenariowould haverelievedthe non-agriculturalsectorfrom futuredebts
and, therefore,could have gone a long way towards meetingnon-agricultural
interests.However,thisscenarioassumesrevolutionarychangesin thefoundation
of theChileansocietywhichdonotlooktobepoliticallyfeasible.
In retrospect,it canbe helpfulto questiontheprospectsof implementing
reformistpoliciesin the contextof theparticulardistributionof socio-political
powerandvaluesunderdiscussion,andtoreflectontheimplicationthereof.Under
suchcircumstances,additionaleconomicanalysisreachesits limits. Economic
analysispresupposestheexistenceofdegreesof freedom.
Finally,wereviewbreiflyathirdapplicationof themodel.In politicalsystems
in whichinterestgroupsorganizethemselvestodefendtheirinterestsweusuallyfind
thatassoonasconflictarisesbetweenthewelfareofopposingroups,therespective
groupswouldorganizethemselves,fix theirrespectivedemandsandattempttoreach
acompromiseagreementwitheachother.Usuallythegovernmentparticipatesin the
bargainingwith two objectives:(i) as an arbiter,andat thesametime,(ii) to
guaranteethatcompromisesreachedshouldnotharmthecommongood.
In modelform,aprogrammingformulationis themostrepresentativeofsuch
a socio-politicalsystem.Whiletheinterestsof eachgroupcanbepresentedin the
form of bargainingmarginswith lowerandhigherbounds,governmentwould
maximizea commonaimwhosebenefitsgotoallgroups,i.e.nationalproduction,
subjecto technicalandbehaviouralconstraintsof themodelandthebargaining
constraints.
Accordingly,aprogrammingversionof Model2 hasbeenappliedto Koreain
an unpublishedthesisby Spijker[14]. Theapplicationto KoreahigWightsthe
conflictwhichoccurswithinthelandlordgroupregardingtheirhigherandlower
boundsof variablestrategicto them,Le.possessionof landversusincome.Such
conflictsoccuralsowithinpeasantandindustrialgroups.It wasfoundthatthese
conflictsaresensitiveto governmentpolicyregardinglevelsof interest(credit),
productivity-promotingmeasuresandland-transferp ogrammes.In general,acheap
creditpolicyisfoundtofacilitatemorelandtransferfromtherichtothepoorthana
confiscationpolicy. .
N. CONCLUSIONS
Economicsisgenerallydefinedasthesearchfor themaximumsatisfactionof
anobjectivefunctionwiththeminimumuseof scarcemeans.In practice,thissearch
hasoftenbeenoperationalizedin theframeworkof a conventionalmodelwithone
actor,oneaimandonemean.Suchmodelshavebeengrosslyapplied uringthelast
threedecadesto theotherwiseverycomplexstructuresof developingcountries.The
resultingsituationisaconfusingone.
The introductionof multipleactorsin developmentmodels- in particular,
differentsocialgroups- hasbeenshownto beveryessentialfor (i) avalue-free
evaluationof issuesrelatingto the formationand distributionof welfareamong
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populationgroups,and(ii) therealisticappraisalofalternativedevelopmentpolicies
in a situationwherecertainsocialgroupsaremorepowerfulthanothers. By
formulatingaimsandmeansin termsof socialgroupsthemodellerendeavoursto
eliminatea largeelementof valuejudgementfromtheplanningtradition.Aswas
demonstrated,group-wisedistinctionsof benefits,burdensandauthorityenhance
the utility of modelsandprovidenewinsightsinto the theoryandstrategyof
development.
Giventheforegoing,it istheopinionof theauthorthatit shouldnotbelong
beforethetypeof modelsdiscussedin thispaperwouldgaingroundrelativetothe
conventionalmodel. In thisrespect,whileModell canbeusefulin theplanning
context,Model2shouldserveasananalyticaltool.
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Appendix
Vh
MODEL 1:(Equations)
10 18 ,
= ~ Ghh' Vh' + Ih + ~hVh + L 'Yh Z
h =1 g=l1 g g
15
+ L 'Yhg
g=11
13
L CO + v N - J1 Mh h
0=11 g
h=I 10
Xh = GohVh
10
X = L X
h=1 h.
h = 1 10
10
= L
110,t-6 h'=1
Bhh' (Vh'- Vh', t-6)
6
~ ,
I - ZINV = ~ + ~X + f (otherexplanatoryvariables10
assumedexogenous)
~ , , 10
Dq = b q + bq L
h=1
rf(Y~~ ' yg, Y14) 1
~
Eh =E h +~Xh
~ " 1/
(bq + b4 X) + bqh h "n
q = 1,2
h = 5 8
Eh = 1/1'h Eh, t - 6 + 1/IhJh + 1/Ih'Jh, t - 6 h =5 8
8 8
sq = 1/I4SQ +1/I,qRt-12+ L 1/IqJh + L 1/I'~Jh t-6t-6 h=5 h h=5 '
q = 1,2
SO- DO = sq - Dq 0=11,12; q = 1,2
~ °
SO = aO + a sq 0=11,12; q = 1,2
~ ,
XO/Do = ~° +~o(X/DO)- ~o (So/DO)
13
X = L XO + ZIND
0=11
yO = XO - ZO
0=11,12
0=11 13
CO -
g
:yo + ",° yo
g 'g
g =.11 15
0=11 13
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(16)
(17)
(18)
(19)
(20)
(21)
(22)
(23)
(24)
(25)
(26)
Vh
110
LCO =
og
M
N
Z
g
~
x
SuleimanI. Cohen
y~ = yO/rrop ZINV=0:::11 13
yO - DO/So2 - 0::: 11,12 Dq
'V
(C11 + Z )/ (rrll pyll) =lfJ 11 + lfJ11 y1111 11 11 11 111 Eh
'V
+ Z )/ (rrIlpy11 = lfJll + lfJ11y1113 13) 13 13 1
'V 13
ZI4)/ (P) (Y 14) =lfJ14 + lfJ14( L
0=11
all1/Ih=(C1113
13
(L C~4 +
0=11
Lq = ;\q Y
14
yO/P) Jh
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governmentinvestmentexpenditure;exogenous
employmentofmanpowerwithskilltypeq
= totalenrolmentsineducationallevelh, h = 5 8
f (ratesof graduation,dropouts,survivalby educationalleveli.e.Lh)
= newentrantsineducationallevelh,h:::5 . . . . 8
q ::: 1,2 all1/Iq,1/Ifi=f (ratesof participation,graduation,dropouts,'retirement,survivalbymanpowerskillsi.e.Lq)
Lh = \ Y14 h ::: 5.... 8 sq
P =1/IPt-6 + 1/I'R
Y 15 = Es/P
10
M + L IJ.h'Vh = N + Fh=1
ZO + ZIND +
13
L
0=11
18
BUGF + L
g=1
Z + ZINV
g
MODEL I: Symbols
grossdomesticoutputof sectorh
grossfIxedcapitalformationproducedanddeliveredbycapitalproduc-
ingsector10
sumofprivateconsumptionofgoodgbyallsocialgroups0
= totalimportsof competitivegoods
= totalexportsof goodsandservices,exogenous
F
= governmentconsumptionexpenditureongoodor serviceg,exogenous
BUGF=
= grossvalueaddedof sectorh
grossdomesticproductatmarketprices
= Supplyof manpowerwith skill type q. Rt-12 =laggedbirths,
exogenous
Employmentoflabourofsocialgroup0
Supplyof labourof socialgroup0
Grossincomeof socialgroup0
termstandingfor thegrossgovernmentincomefrompropertyand
entrepreneurshipat factorcostplusindirecttaxeslesssubsidies,less
net factor incomefrom the rest of the world at marketprices;
exogenous
disposableincomeof socialgroup0
netdirectransferstogovernmentfromsocialgroup0,exogenous
proportionof populationof socialgroup0, P = total population
all 1/1=f(Y14)
= netforeigncapitalinflow
budgetarydeficit
DO =
SO =
XO =
ZIND=
yO =
ZO
rro
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(1)
(2)
(3)
(4)
(5) 81
(6) L1
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MODEL 2: (Equations)
(EquationsRelatingtoPeasantGroup)
11'1(1 + 11"l)t N1
K111'1 1I'1'N1
«\/\ (1 + '1) T (1 +'1)
:::;-- X-I
'1- 11'1 1 '1
N1 +J1
{(CX1+131)Xl - T1N1+ (\lCX2 +
1 - 171
V21132)X2+ 'i Jl}
=
a1 + ai Y1 - a~ WI
{
A21 CX2+ v21~21
VI + JI1X1 + jXPa 2
(EquationsRelatingtoLandlordGr<,>up)
(\
17h
'h
,
Lh
~
k'h
SuleimonI. Cohen
grossproductionh = 1,2,3
disposableincome,h= 1,2,3
proportionofwagesingrossproduction,h = 1,2
proportionof rentingrossproduction,rentisdefmedwidelytoinclude
remunerationtolandandcapital,h = 1,2
intercept,andpropensitytoconsumeagriculturalgoodsbygrouph from
totalconsumptionofgrouph,h= 1,2,3
factoraccountingfor discrepancybetweenowner'svaluationandmarket
valueofland,h= 1,2
= shareof non-agriculturalincomeof grouph in totalincomeof grouph,
h = 1,2
rateof discountusedbyagroupfordiscountingitsfutureincomeh = I,
2
= rateof interestapplyingtoborrowingsorlendingsofagroup,h = 1,2
= incrementalcapitaloutputratio,h = 1,2,3
= publicinvestmentperacre,h = 1,2
Ahh' = proportionof wagesof sectorh whichis transferredto sectorh', h,h'
= 1,2
JIh
Vhh'
= labour-outputra io,h=1,2
= proportionof rentof sectorhwhichistransferredtosectorh,h'= 1,2
,
lI'h,11'h= initialproductionperacre,anditsgrowthrate,h = 1,2
(EquationsRelatingtoAgricultureandNon-agriculture)
(13)
Pa = wagerateinagriculture
Uh'alt,at:= interceptpropensityto savefromincome,andpropensitytosavefrom
wealth,h= 1,2,3
Na ,,;,N1 + N2
Xl
11
WI
Y1
=
(7) X2
=
11'2(1+ 1I'2)tN2
(8) 12
=
k2 11'211'2N2
(9) W =
622 (1 + '2) - T2 (1 + '2)...--.-...X N2 + J22 L - 11" 22 2 '2
(10) Y2
=
--1 {«(1- A21)cx2+ (1 - V21)132)X2 - T2N2+2
'2J2}
(11) S2
=
a2 + a2Y2-a'2W2
(12) L2 {A21 cx2+ v21
=
V2 + JI2X2 - ---p-- X2a
308
=
Yh
=
=
I3h
=
, ,
'Yh 'Yh =
(14)
(15)
(16)
(17)
(18)
(19)
(20)
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Sl + S2 = (J1 - J1, t-1) + (J2 - J2, t-l) + 11+ 12
233
Xl + X2 =,'f. 'f. IfJh'hXh+ 'f. (rh + r~(Yh-Sh) + Ea)h =1 h=l h=l
3 3
'f. lfJl)hXh+ 'f. (/h + (1 I' h) (Yh - Sh))
h=l h=l
landtaxperacre,h= l, 2Th =
IfJhh = inputs of intermediategoods from sectorh to sectorhi per unit of
outputof sectorh', h, h' = 1,2,3
X3
Y3
+ 11 + 12 + k~N1 + k2N2 + 13+ E3
3
X3 - 'f. IfJhX3 - 111Y1- 112Y2- Li J1 - L212h=l 3
+ T1N1+ T2N2
S3 <13+ aj Y 3
=
13,t - 1=k3(X3 - X3, t-1)
E Ea + E3
MODEL 2 : Symbols
Ea'E3'E =balanceof exportslessimportsfor theagriculturalndnon-agricultural
sectorsandfor thewholeeconomy,respectivelyE, whichcanalsobe
describedasforeigncapitalflow,isexogenous
~
Jh
Lh
= grossinvestmentpurchasesbysectorh,h=1,2,3
financialassets,h = 1,2
= populationofgrouph,whichistakentobeexogenous,h = 1,2
Nh'Na = landacreagepossessedby grouph, h = 1,2; andthetotalagricultural
landacreage,whichistakentobeexogenous
Sh
Dh
Wh
= savings,h=1,2,3 Symbols. The right handlower index h refersto actorsin the model,specifically,1 refersto
peasants,2 to landlords,and3 to the non-agriculturalsector,while thelettera is usedfor agri-
cultureasa whole.
Greek lettersindicateparameters.Latin lettersindicatevariables. Unlessotherwise
stated,all variablesrefer to the endof year t. Variablesin monetaryunits are expressedin
constantprices.
= unutilizedpopulationofgrouph,h = 1,2
= wealth,h = 1,2
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The Analysisof Food Poverty:
An Dlustrationfrom Kenya
5.
ERIC CRAWFORD and ERIK THORBECKE*
6.
7.
The study describesa methodologywhich is used to estimatethe
magnitudeand regionaldistributionof foodpovertyamongKenyansmallholders.
One-fourthof all smaillioider-householdswereestimatedto havea food intake
belowtherecommendedailyallowance.Notabledifferenceswerefoundin the
provincialincidenceof food poverty. Despitetheseinterprovincedifferences,
considerablevariationin food consumptionlevelsappearedwithinregions.Some
possiblecausalfactorsunderlyingthe prevailingpatternof food povertyare
broughtout.
9.
INTRODUCfION
11.
12.
The specificaimof thispaperis to assesstheregionalandsocio-economic
patternof foodpovertyamongsmallholdersinKenya.l Theextentowhichbasic
foodconsumptionrequirementsaresatisfiedis considereda keydimensionof the
standardofliving.
Datafor thestudycamefromthefirstKenyaIntegratedRuralSurvey(IRS-I),
carriedoutbytheCentralBureauof Statisticsin 1974-75andpublishedin 1977.2
Thesurveywasbasedonastratifiedsampleof 12householdsin eachof 139sub-
locations,covering1668smallholderhouseholdsin a1l.3Sincethetotalnumber
of smallholdersin Kenyawasestimatedtobe10.34millionin 1974comparedtoa
10.
13.
15.
16.
*The authorsareassociatedwith theMichiganStateUniversityandCornellUniversityres-
pectively.They wouldlike to acknowledgetheassistanceof ScottWallaceandRochelleLessner
in computeranalysisandpreparationof graphics.
IThis paperdrawson a broaderstudyof livingstandardsamongsmall-holderfarmersin
Kenyaby Eric CrawfordandErik Thorbecke(3), undertakenasa contributionto the1979-83
KenyaDevelopmentPlan. Thispaperextendstheanalysiscontainedin thereferreddocument.
2See[6], hereaftereferredto.asCBS (1917).
3The sub-locationis the smallestadministrativeunit in Kenya. Provincesare divided
successivelyintoDistricts,Divisions,LocationsandSublocations.
14.
